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471 TFT- ^4 (TFT- 42 ^4)4 SJ<4^i, 44 TFT7 r 444 4 44. 44 444fe f-(top) - 44S ^ 
el§(poly-Si) TFT* 4 44 444 444. 

44. ^J^« 4sl44£(WSi)4 44 :a44 43.7J- :M444 f-ofl A)«n ^33144 -fre14 4* 44 4#(io)4 
■HI 4444. ^ 4, 444(21)4 ££4^444 44 #7) 7iis.i- sflE^ 4.2-3.4 4444(44 S6i). WSit 
444*7 444 100 tfl^l 200nm2l 4MI44 444(2i)JL34 4^-4^4 4444. £ 821 a b 444(21)4 ± 
44 44 44(10)44 444fe 4314 £444. 

44*13., Si0 2 3 »14^4 4444(22)4 44(SiH 4 )4 44 Si4 £44fe 4^ 4 4^7} 4424 444 4*11 
44 4444 444fe CVD 444 43144 4444 4444(44 S62). 44 4444(22)4 44 44(10)4 
#444£ £3fe 44#4 4421 ?44 44 444 4444.2.3 444 #47fe 44 4444. 44 4444 

(22)4 300 44 500nm44. £ 84 bb 4444(22)4 444(21) 4 44 44(10)441 444fe 4^1 

» £444. 

^14*1|S, poly-Si44 444 (precursor layer) tl 4^7} 7l)4 lOOnm^ 4^^ Si4(44, a - Si444^ 44)4 

44°)1 «J A ^4. 44 a-Si4^ 44^4 CVD, 44 CVD. i44^>3 44 4£ 447>44 4 ^ 4*3 44 
44°ll 4*1 *J^^4. =i 4, 4^ 4£^ *44 D D4 44 €^44 444 5fl44°ll 4*11 44 a-Si44°)l 244 
4. a4 44, 44 a -Si4£ 44 4444 44 -Si4^-S £4€4. 24°l]44 4 £7} 7114 400mj/ cm 2 444 
43:4 4^4 44 -Si44 ^444. ^ 4. 44 44 -Si44 3E.£4£^44iH 4*11 314^4-. 44, 4 
4 4£*11 (23)71- «|^44(44 S63). £ 84 cfe 44 4£«ll(23)7> «B444(22)4°11 «J^4 444 £444. 

4^*113., 447> 7)14 50nm4 Si0 2 4 ^ 44 71- 7114 200nm4 WSi44 444 44 44 444 4fH 4*11 44 

44 «J^€4. ^ 4. WSi44 S£4^^44^4 4*11 44444. ^4 44, 44^ ^44(25) ^ 44S 44 
(26)4 «J444(44 S64). £84 dfe 44B ^44(25)4 4444(22) ^ 44 4£4(23)44 ^^4^, 4 

45 4^(26)4 44S ^44(25)44 «J44 444 £444. 



4444s., 4(P), Ji^-(B)4 44 £44 44 4*11 44 4£4(23)4 44 444 4£4 4444. ^4, 
444 441- 4£ir 44 500"C44 4#4 7}^f£S^ 44444. 44 4444, 4-£. 71-4 44, 4£ 44 
^4 S44 4-S.44. 44 ^444 44 4£4(23)4 444 ^444 444 44 4s. 4±4 44 44 
* 444^4 44444 44. 444 44 444 44, TFT4 ±^/£44 44 (24)4 4444(44 S65). 44 
#4 4444 444 444 TFT4 44 44(23a)4 44. £ 84 e^ tft4 4ii/£44 44(24)4 44 
4£4(23)4 444 44* £444. 



444-2-4 Si0 2 4.°3. ^1 4i4 444(27)4 44^4 CVD 44 4*11 4444 4444. =l 4. ^.o) ^ 
24^- 4ii/=44 44(28) 4 444 444 -§4 las. 4444(44 S66). ^-4 44. tft 424 44 ^4 
4 4fi44. £84 ffe 4i4 444(27)4 44s 444(25) 4 44s 44(26)44 444^^2/£44 4^ 
(28)4 44 424 444 444b 444 £444. 
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4-§-°i 444f- *S*Rs EL-*3(EL-*Ul 44)4 7l#l 444. o>h^ ^js). ^ ^s_m. 4 

444 *fl24 4 < a#(29)4 7lll4 44t(27) ^ ^/H.iH)^l ^1^(28)^ 4444 ^€4(47)1 S71). 44 3^ 
4 ^44 %^sl-7l 4sfl sfl^c}. £ 92^ a fe ^12^1 ^44(29)4 4444 ^34fe 43l» £444. 



44*11-4 44 ^12^ ^44(29)4 144 4^44. ^ 4, 4444 44 44 44-§-(ITO)4 4* 4^" 4 

as. 744 #o| ^44^4 ^<a^Hi 4444. ^ 4, 44 4* i£4±^44iH $n 44^44. 44 

4*34 4*1 4^(14)* 4fe 4>3 44(11)4 *j A 344(44 S72). IT07 r 44 nsL&SLS. 444fe 344 O. a] 
S 444 44 20/D444j1 n 447 r 44 100nm44 4±44. £ 94 bfe 44 4^(11)4 ±44 s^o.^. 4 
24 *t<3#(29)44 44* £444. 



4443.. £ 9^1 c4 £44 44 44 44 EL 4^4 1# 43-4(12)4 4444 44 444 *J*j44(44 S7 
3). 44 43.^(12)4 44 4 A j-8r 447r47 r 3444 &4. 444, 44 43-44 t 44#-2.£ 444 2f^ 
44 ojf, ^ofl ^7>4 3# 42:, 44 41^4 44 444 444 3^4 4^ 44 514. 44 ? 

a4 4£ 444£ £ 34 £44 44 7fla#(i2)-§-^.s. 444 4 44. 44 43-4(12)4 44 *J A <3 4*34 * 5i 
3444 &4. 444. ^4 £i4 43 f^. °<Jil4 = 33 »8 44 $14. 44 4^ 444 444 4^4 44. 
1^, 44^4 (oligomer), Hfe 444$ 4-S.4 44 444 -6-71 EL 43-4 4«l, 444 ^ #=-4 t§^ 
4^4 4£ 4444 $4 « 0 >^ol ^^^c).. ^- ^AlofloflAi, dH^cfl. e^o}^ o>ol -^-£^1] (trfaryl amine deri 
vative), ^r4^°>* -n-£.*ll (oxadiazole derivative), IS^ H -^-£^1] (porphyrin derivaUve) ^ «-S-?-El ^ 
<H£ 7flS.7l-l- ^*#<H] tflSfl 4-§-€4. a^-. 8-«lH.^4fl^^(8-hydroxyquinoline) ^ a -n-H^flfil ^ 

4^1 , Efl^BrSl] ■n-t^ll (tetraphenyl butadiene derivative) , A - ^ 1 (di - styryl aryl de 

nvative) f^s.^ 44^1 4s.7\ ^%<^i 41 «fl 4-§-^4. u ^ ^a*(i2)* 44 afe # 

s.Jf 3 ^7l)s] 7fls.si *!* *4^°il 4«il 7fl5f sonmfil ^*4^s.-H ^^44. 

44 *3.*(12)£ 4^(11) 4^ 7)21 ^-^-i- 44«r£^- °J^4 3fl4^s s))e1^^4. ael4. 44 ^fls.* 
(12)* ^fls-s ^sqs-s a 44* ^)e1^4 %sl$± §i4. 4, 44 7fls.#(i2)* S4 44 ^144 
44. ^H4. 44 7lls.4(i2)4 4e1 c1^#b)]°H ^44fe 44-°flfe ^<^£ 3#4sl 44 "laf4 ^ 4h17> 
^-444. a<>( 44, 44 7fls.#(i2)4 ^e1^s)<H44 44. 



444^-S, 44 44(13) ^l 4^ n 14 - ^4 ^ 44^-al -g-^ 7fl^ 200 nm 2l ^44 #4 4£ 
"fiat 4*fl i40l 4^ 4°ll^ S|^4?l 44 ^a*(l2)-*«l ^44(4*11 S74). £ 9^1 d fe 44 4^(13)<^1 
44 7fls.4(i2)4°fl «^s1ji 4444 4*3 44(ii)°)l ^1^4 7fl^ofl ^sfl #4 ^^(13)4 44 7flSL4(i2)«Hl 
^^sl^4Efl» 5=^144. 

4^14 4°1 «W, 4 4*H3 44 4^1^ 44 3l44 *7M?14 7fl^-« 4>3 4^(nH 4^44. 
444, £ 2°fl s*14 7l44°fl ^44 S 444« *WHr ^ls *^o|| nl«n. 4 i£eldt^4^ 4^ 

413 ^4 444 4^4°1 ffl4. ^°fl 44, ^£ «144 44^ 4444. 



£ 104 4^1^ o S Hfl cf^s) ^ o^^Tfl ^^^71-1: £A)^ £444. 444^ " LED( 

44 4 0 15.H)" 4fe £4 4315. XT-l^cJ-. » Trl" 2-2. TFTfe LED2] 44^ 4(end)<Hl ^45l°l LED°11 

44* *#44. SE4. Trl 4 tIIoieo] ^s. ^t}7\] 444^ 44(C), S ^4 4S-41 tfl44fe ^«g- 7 > 

4 44 44(C)4 444^ Tr2fe £ 10°)1 S44 44 4°1 Trl°fl ^4^4. Trl4 HEfl<Jl 4^* 44(Vdd)<Hl 

^444. <>|7H. ^4^s 4444 slat- 4^4^ 4 444. £ i(H £44 44 44 444 TFT s)s^ 
4 o.s «11 14 444 4444 »l*«4. 443 .^s, 44 TFT 3)^71- 44^ 44^( P oi y -Si)4 44 
44 4444 4±44. 4*1, CMOS S|s.7> n - % TFT « P - ^ TFT4 4444 4 A J4^ 45-44. 
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44°1] £ 3, £ 5, S £ 104 4^4<4 44 4*W 44°1 ^4 3W4. ^W, *W 4l3:fe # 7fl«l£ 4-°.£.4e1 
4 4>?H £ 10 ofl £A]^ 440)1 44^4. 44, ^o] Al^ojl Ajai^ 434 XHS Ajofl 4^2} T 

r2 i44 4 4*fl7> 44. $7} 4£°ll f-7l*H 44 tii* 44^fl*r 4214 444 HW34 °- 

3-43 E* Tr2°)l 4*£4. ^ ^, <84 4!£*r 44(CH 4334. "34 4:M- 44(C)°fl ^34fe 34<>11 44 

2j <S4 4£«il rfl-8-*Hr £34 #47} $± 4421 44 4*1 (LED) °fl 4444. ^ * , #4 ** >la*(i2) 

Bj 443 4#44. 



443(P)-°:s.44 44(11)4 #434 4*34 34* 7^«l &4. ^ 7)4(10)21 $4 44 

44 4-E7} 44 34°fl ^-(s. 5<Hl£Al^ 4(1))4 34(11), all 24 4<34(29), *|l4 ^£4(27) S 

^714(10) (5=444 44)4 4*11 47] £4*1)3. 44€4. 4714 44 , 44 «**H*| £444. #7l 4^7} 7] 
*144 5 ofl 4( 2 ))4 *d44°tl 4°]44 *ll24 *!<34(29)MH14 i£!€4. £4. 44 4£7> 44 9] 

43 4(E5°ii £44 4p))4 4*3 44(iumh4 i§m4. 4*(i*w vfl^- 4471- <s<h44 4014 

1)2] 44-§r°l aj 2 4 ^"34(29)4 44-§riL4 371 i45- 0 lc|-(<4fi4). 44(11)°11 cfl«fl ITO» 4444 34 0 !] 
a 4444 1.9 44 2.0«1 3. *H24 ^^f-(29)°fl cfl «fl SiO 2 * 4444 34°ti =L 4444 7l)4 1.544). ^4, 
443(P)-2.344 4*3 #4(11)4 4(end)444 7]e]^ 44. ^o)] 44, 44 f-^ 44(11)4 ^Sofl 2lsfl 44 

44 44<H] 7fl4(i4)°ll £444. 444, 44 4^ 34(11)4 ^«.s-¥-ei ^a#(i2)°)l <t Hq. # 

7} ^(13)^1 £W 7^(14)^21 ^S^(12)4 ^)1221 ^^#(29) *W 3 7^1^ofl Eg-^w. 

^71 tH°HaW ti}A>7V aol ^ SW. 

tW<H], ^ ^(13)4 *M ^^O-S ^-foll *ol ujA> ^(13)«^^ oj^ofl ^ ^ 

«W t# ^S.^(12)^-S-?-El ^ ^^-8: ^7] f>ofl S]«i| ^S)^]nV 7fl^(14)<fl £^ <fl^W 

^d^l^?J 01^ mi ^-4^^ ^af^(i2) ^ »We}^ ^(11)^* ^4^1 0 )^1, ^ 7le| 

7} HiSjSWo* TlE]^ ^-O] ^4S)<H0> S >fe %±C]q, 7^2] O] £ 40,)^^ ^-o] f$s$ 



#712} 7fl^-2] »feC)-^ ^ 7l5lfe ^ ^(11)21 ^ S ^ $XQ. 

s ^o] 7 V Sac}. 7fl^2l H7l7> #7l ^ ^#2] ^W^^r ^^^4. ^, tI^^ 

7fl^2] H7|o)l 2l^*Vr}. 442] 7fl^7l- 3- $ .fo|| # ZL-Hl 44 a.4 44^14. 471 t# Sl 

■ir<>l *7>« ^ $J4. ^^W, ^^12] y i4 4£fe <?W*W ^ S14. 44^i, 7fl^2] ^4421 H7l ^4* i 
4^ ^s.ofl^2i 4xfl i-^ofl 2l*(| o>7l« 4 S ^-§- 7l7H cflsfl i^slfe 4 4£ ^4 4^4 f=2i 44 
°fl 214 4^ S.W» is^W l^sl^4 44. 



4#4 ^^21 44|7> <^7HlAi 7l#44. «H«tn, «t)4E7> 200dpi 1 ?! i^i 4^hi ^0^7^, ^4(n)^. i 00m x 
lOOjffli^-S. ^^SJjI, 7^{l4) 44^ ^^1 4^ 4421 127/an2l n))<i S)^W cfl-g-4^ 4/an x 4*an *§^€4. 7)1 
^(14)21 H7]fe Cfl^ 7144<H1 47l 4^1#4 ^^471 21*11 3E£el±Il43) $ ofl^ofl cfl4 ul4| *112: 34£°ti «!■ 

= ^Til i-oil 44 l^€4. 471 44 7Ds.f-(i2) 4^ 7114 *W 4^ x 1.414 = 5.6/0121 

Tlel* ^44°11 2l«l) 7fl^(i4)<Hl i44 ^ S14. 47l T^fe tI^I- ^21 ^-fs] m ^ ^ 450 
/zm4 »1 a«W 7114 i/800°14. 44*1. 44 ^4(i3)°ll 214 4a> ^4 0^4 ^.^ ^4(ii) £ 44 7fla^ 
(12)^421 4^11 14^1 2isi| 47l€ 421 ^^4 44 ^ss. #<a ^ 5J4. 47W^s, ^ 4^21 4^ * 3 
7] - ^ g ^Jtofl 4^s]xi ^4. e|«tH. 71)4(14)2] <§44 44^(^144^ ^4 S44). €*8(44*8 
44 X44) 4°J ^ $14. 
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3^3. 44 go], £ *fll4 ^Alofloll n^sig, 7fl^(14)^ ^4 44(11)MH ^1244. no)) 44 ^-o} 

TflS 9i ^4 44 TflSiflf- 44*1)4 s>fe 7i44 #4* ^ ojcf. ttfeH, tftf #4H «j= &4. £ 1 HI E4 

€ 44 S-fr 4<§4 ¥4 44"|- 4*«H ^44 S47> *lll4 44°fl4 ^o] go^g ^ OJ4. £ !H) £Al^ f.^ 

44(lla) 3> 44 44 (13a) 44-8r 4^ 4* *<& ^§444. £ 1H SM4. 5=4 4£7|- £. 

44 ^<£4 ^4 ^o)) 1-444. a o v 7 ] g$ ^AjoflollAl, «JA> *i4(13a)-°r 44 44(13a)4 44(teeth) $4H?-7> 
^4 44"(lla)4 44 ^Aj.a.o]] ^H^s. Hfl*l£c].. a<Hl 44, <g2],g- 7 ))Ef g$ *§444. Aj-71 ^ 
o]^ 4#^(14a)444 ^4 44tt E 4°H 5144 »1«B 44i4 <r 5114. 



SE$, £ £>34 "J ig^f. $444 §14 £ 44<"114 4is.sH H7l f-* 444:0. ^4 -fi-4i4 cfl^l^V 7>^ 

44. StV, Alfl-s! ^ Af-g-SH Al^cq 71** ^-7>t <r $14. 



*11l4 44°Hfe f- TflolH 433 43^ TFT* <%a}3-*\ 44314. ^4, 44 (bottom) 444 44^ T 

FT* 4444 £ 10°H JE*1€ «><4 3sL# T^J*te 451 7>*44. £4 Cl&Mol* 4444 4*114. 5^ 

21 2}-±S.Ai ^Ajjs] R, g, B* 4#44 44 744 ^-8-€ =r 514. 444 4-£» -?44 44fe 

^e!4 n% 4s t 4-4 1^ ;4|s.4 2^ afe 4^1 4"4 ^flas] $3 «fl4 ^oj] s^*fl ^ 



H 12fe £ t^el ^1221 -gAlcflofl ^ ^12] ^ ^Aj J&rgtfc* S.r&o]T%, £ 12°1] 5a<H^, ^ll^l ^ 

^1^12]- ^ £.±<*$= ^°Jtt £^ ?li7} -M-^^i^. AII221 ^Aioji^ c}^7> 7fl 2 2i ^^^(29b)2l *<y <%q 
°)1 ^ ^2lsl-ife ^121 ^ahi21- -a-A>s>c^. Aj.71 cj.^^ ^1221 ^^#(2%)* sfle^eH « ^€4. 
^(lib)* ^-¥- ^'S 0 ] £ 4<H1 E^l€ 514 ^124 ^<a#(29b)2l 1-^21 jg^ofl ^Aj^d-. 

xfllSl ^AH)21 Qo] t Cl-^21 S>421 JJ-^ofl ^^^4. *«>] ^ ^d^(llb) ^ 7flS.#(12)^S. 

^4 444* 4M «•* ^s.#(i2) « JfS ^^(iib)4* «4 ^^(i3b)<HlAi «]-44e^ ^4 

4^f-*Ml ^^^4. 44, ^4 7fls.^oilAi jiSL^s 514. 4^4, 4^4 ^ 

aHM 444 ^Ml°fl <8^^s^. t)1i4 ^4°)14 ^-f4 ^4 #<H14 ^4 ^14444 4fe 

44^ 4-^€ t 5i4. ^) 44, 4 ** ^4 ^ 4^(io) 5Z4. 444, ^ Jl^^t ^7>€ ^ 9X 
4. *4 *)]24 ; i < a*(29b)<Hl ^1^4fe 4°fl ^4 f-4°fl ^4^7> ^^€4. 44. ^7>49J 

*^-7V^ fli^4 SI 4. 



44 ^-4, ^124 ^^#(29b)4 sl)44 4-8-44 ^^44. ^34. TFT ^2 ^^14 4 

4-8-4^ 4E 7>^Cf. all^dl, £ l 3 o)l 421- £0] ^1 1 2t| ^oJ^ (27c )^ SBjE ^o] ii/He)14 

44(28)^ ii/H5il4 <^4(24)°11 ^^4£^ ^1^4^ ^4444. *4<H1, ^4^7> <g^44. £ 
140II £4^ u>2). ^>^.fe «1144f i (22d)€- ^44^£^1 ^ S14. 



4-e-°lI. ^4 ^134 ^4°H4 ^^4 4^-4^ ?H4. £ I5fe * u i14 *fl34 -a^H°fl 4# 4"44 ^-S- 
t 1 ^ j9l±1- E^44. 4-4 ^4°flofl4. 4 l 3 ^124 44 c 4)°ll 4^44 -f-^ 44 S 4-4 444 44« 

4^4 «D444. 444 ^ ^4°ll 4«fl W^S ^#44. 44 4^1, 4#£ ^41> 4^7> a^. 44 
-¥-Tr 71124 44^(29e)* s«44^ 0 ll ^444. a ^, -f-4 44(lle)-8r 4-^#(i2e)4°ll44 i-Sr^-oil ^444. 
44 44°il4 ^4-& 44 ^±s. 44 4#44^ ^144^ ^li 5? ^124 44°1I4 ^44 ^444. 



4#4- 44 4-4, 4-°l 49-2.5. 4#4hs. 4^ f-^^ 3g.fi.44 zloII 44, 44°ll 4-8-^ jflafe 4^1 ^ 
s.f">)14 4-S-l-Til 4«j^- ^ ^i^cfl, f-^E7> ^14 7H^ 200 vfl4 300t:444 4^ Slfe 144 
4 = 4 4* 444 #4^4 4^o)i TFTl . ^-^ ^4*Kr 44 7^4-4. 
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at!-, S. 15i -E^m 44 44 44 44(13e). 444(12e). S ^ 44(1 le)4 TFT 44 «I!4 *l|34| 

2]*f| 344 °je|44| 4*144 ^£ 7>444. 4eH, 4442} 434 4tH4 4 4^. 44 44 4*l7> ^<H^ ^ 
5i4. 

47}3^-4 ^221 4^HH 4°14 444^ «11hH44 n^^^S.^ *§44 4 44. 444 

4714 44 444 ^]32l 4^H5L 4444. 

44<4 4 4^21 ^ 4*H)7> 4*34 3°14. £ 16 £ JjL 7 ) *) fi7 ). g^o] cflsfl 443fe ^.fr £Al*Vfe £4 

°14. 44 7)l£.4(12f)44 ZnS : Mn, ZnS : Tb, E4 CaS : Eu4 44 -¥-71 71)3.3. 711244. 4\S>) 444(15) 
S 7fl22] 4'34(16)4SiNx, SiO 2,Ta 2 0 5 4 44 ^fiS^^^. *|l4 444(15) $ 7)122} 444(16)4 * 
* 7fl£.#(i2f)2} £4(44 35 44)4°)1 *§444. A^y\, £ 16*11 £*14 44 4°1 7fl^-(l4f)fe 4*3 4^-(llf) 
S ad 1*1 SWISH <§444. 4# 44 £ 444 4 4^3 ^iis] *JaH4 4<£44. 

-^-71 dAW°W. 44<14 4°J4 H471- 3<H44. ^^4, "7l Tflaofl »i«fl -fi-^i el Tflst- 4444 «g=s. 
44. a °14b *li S *l24 ^£4 *§4 444 44°)l 47t47l nfls-014. ^ 7 flgf l00V £l s^f. 7 } JM 

444feHl €-8-44. ai 44, i 0 V °143 3]4H ^ oj^ ^| A}-g-s^ ?H oj^cj-. ^3 

4 444 4*3 4 44 44 4014 4*Hl 4J5-44. 

a>^_6] 2:4 

444 44 4<4 444^34^ #-g- £43.2.3. #14471 34 t44» *l44b 44 £fe tft* *§44 

44 4°fl 4421 7 fl^- 7 > $434. 44, &m A2l 44°ll # ^ El^^S) 44, °))3! 44 
4°1 $m 4 44. 444, 4^ «14* 444 4444 



£4, 4^°fl 4^2] 7fl^i- 44^ 44 7fls.# ^ ^=o| ^^^4 ^ 4^ o. s 

4 el 71)^4421 t\A?\ #<>m4. S4, 4^ 444 44 ^s£«l 4* **r* 4 5tU 4°1 44 44i4 4 
43fe ^42] 4 4 44. 444, ^144 4 5!fe 444 47H?m 5J4 4444. 444. 44 4*12] 

44 i#4 47>4*r ?H 71-444. 47lfe 4 43 ±£7> 1^.4 PDA, iiS4 ^4^4 44 7l7l7> 444 4^1 
oil 4e]44. 



£4, 4^ 444 4421 7fl^» ^-«144. 7fl^ 44^ (<>)l?icil, ^4^, ^144^ 42] ^4) £fe 4^(44^ 4 
4 i44)°J 4 5a 4. 444, 4^ 44 ^ 44 7IIS.42I 7fls.o11 2]«ii 3.^3 42I 44, ^ 44 44°11 2l«fl mva).^ 
42] 4^4 4^1 ^^l 7Hr44. 

£4, 4°1 44^-S 44=1^ 44 °1 AWe ^4°fl 7144 4^4 4A7> 44. 44, 7144 <A*\ A 
s.^°)l7i Aiaj^ ^ ?J4. i401, 444°1 444 7fl4 200 300'C4^2l 3.4°ll 41 4 4^^01 = 4 4 
4 4^4 44^ 7l44°ll TFT* £44^r 44 4*14 ^44^ 5i°l 7^44. 

4 4^4 4^ °fl^l^°J 4*H14 444^ 7l#slsi4. a£l4, 47l 4*H1 ft4 444 ^44 ^44°fl a 1)214 
7fl44^1 4^4. 4 4421 4^40)1711^ 4 4^2) ^ 3! 9J^4^1 4^1^ S3 S> 4^°1 °14<H$ 
4 5a 4b 4^4 ^°14. 

(57) -3421 'J! $ 

^44 l. 

44 4*H1 5a<H4. 
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wV^ H^fl^i&KTFT)?} 333 7lJf (base) 4S.^) 

33 7fllL^ 3 -^"71 33 7flS.#o,) ^i}^ £3*Hr It^ 1 ?-?} -tt7l TFT^oHl Tfl^SU. 

3^3 ^3*Hr £33 Bfl^ol # 7 1 333 71-?- *flj3.Sl 3-f * 33 33 7fllL^2l S>^1 «1133 33^ 3 

33 TflS SEfe 333 3^ 7flS.^l 333fe 3"§- *W 2-3- 3fe 33 33. 

3^3" 2. 

33 33°)] 333, 

33-E, 33 7flS.#<Hl 3frt *#*Hr 3l3 3^#. 3-ff-t- 3-3-33 3-1- 3#3-te 33 51 33 33 7(1 a 

*3 3ff-» 323 3^*3 333 3^f 7fl£.3<Hl 3#3^, 

33 *11l3 33*3 #7] 323 33# ^3 33-£ 33tt 3f33 711 ILS 3^33^. 

3^3 7l)^« ^3*Kr ^33 333 33 33 71)3.3. 3¥"33 33 3^#33 333^, 3 ##*7> 

tH-3 7ll^o,i #71 33 *JS* 3 #71 3# 33*33 333fe 34 43 SL3. 3fe 33 33. 
3^3- 3. 

33 333 sa«H-H. 

ajo^, g# 4&*c| 3fl-# Tiiisi 33*, ^-ff-f- 34 3#3*r 33 £ 33 3-3 7fls. 

*3 3ff» 323 33*3 333 3* 3 £-33 3*3*. 

33 ^1121 33*3 3-71 ^1221 33* *3 3351 33^ f"33 7(1 SS. 3^33:2. 

371 ¥"33 7BS.S 3-?-33 371 33*4 3333 J2-3 33 333*. 33 ^33 7fl33. 3-?"33 3-71 33* 
33 3*3 371 33 7l]3.*3 3^1 3# 33*4 *333 JiO> 3 44*3 ^3o S ^#sj^ 3}^ S^l 

34 33 33. 

^T 1 ^ 4. 

33 333 Si^^-i, 

333 34 7flS.#o)l ^J^slfe TFT 2)-, 

33£, 33*. 33 7113*3 gftf ^s>^ 3^, 341- 3^33 34 3*34 33 33*. 5! 37] 
33 7flS.#°fl 3^r» ^sRr 71122] 3^#°l 37] TFT3°il 3#sli, 

371 7iii2i 3^#-8: -¥-33 4S.S. o]^*}^ 

371 7fl22l 3^*-8r 343 7f|3.3. ol^.cH^a7_ 

^21 7fl^* £3-*Hr ±3^ 31130] 371 333 71?- 7)1 s.2] «j #7] 33 43.%% Hfl*13 3°l£ 
1421 7fl3. 37I 333 71^- 7fls.^i ^#si a, 

37] Tflisi ^d^^r 4^r3 711^011 5i*(] #71 33#3 3-^3°ll 33^1^ 34 f^^s 33 3^1. 
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5. 

t##*H sa°H, 

714 7fla#<>l| ^lSilfe TFT21-, 

£# *Hs.$4l ^li^ si** ^IH- #-t*Kr tf* 35 #7) 

7fla#ofl ^§ 42$ #7l TFT^-ofl 

#7l ^l2fil 4^ 43-3- ol-f-o^l a, 

#7l «d#^ *l|£.3. o|^^] Jl> 

^HM 7fl^« £tf*Hr £3 3 ^go] #7l *a<3^ #4 ^ #7l 5>4ofl «))^^ %o]SL *} 

t}2l 7flS #71 714 *fla*>*l ^^5)31, 

#71 42$ *d^#-& Cf^^l 7fl^<Hl 2]^ #7] 1°3#S1 £=-4#°fl 3* ^'^-S Sfe t# #*1. 

^T 1 ^ 6. 

^1 1#<H1 XJoH. 

#71 7flfi#^ -2,71 4S.S. o)^o]7]^ $-Sr ^%<L3. i}^ >£# #*1. 

^* 7. 

*1 2*41 floH. 

#71 »d-# 7fla#-8r -8-71 7fl5.S. °14<H*lfe 34 ^ *Rr #*1. 

3#°fl SW-M. 

#7l ^# 7fla#-g- -8-71 *l]aa °14<H*m #^l^.a «Hr #*1. 
3)^9. 

* 4*011 sa<H^. 

#71 <£# ^la#* -8-71 7flaa °l4<H*m ^.g. ^ g# ^1. 

10. 

*ll 5*°il SloH, 

#71 ^fla^-fr -8-71 4s.s. o14<H*1tt 3-1- ^±s. i}$= •&# #*l. 
^t 1 * 11. 
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*u*i 37] <£# 4s.%-sn- 371 wma. 

42$ -*7l g# TflSf^ ^-71 7)]22l *d^-# ^-°H $33^ ?!* ^°3. *>fe 3*1. 

3^ 12. 

Tfl 3*41 5fl°H. 

37l <£3 TlS^ ^7l *5.£ ol^^ jl, 

Xll^l ^71 TfliLf^ ^71 TfllS) ^f4°H fl^l, 

7)1221 -y-71 £3 7flafsf 3-71 711221 3^* aH<* a* ^-3°.s sfe 3*1. 

3^1!- 13. 

37l 7ii $5.3. ol-f-o^U, 

^11^1 €^^°1 ^"71 t3 7fl 3.^4 ^"71 ^llS) AH o|| ^Sjjl, 

7(1221 3S!* 0 1 3?1 7flS.^4 ^-7) ^ A\°]°\) ^AjS) fe ^ J^US S>fe 

3^" 14. 

711 51N sa<H-H. 

TlllSl ^-3^1 ^71 ^71 71] 1^1 ^H-Hl 33*U, 

711221 #71 7||S.#4 #71 7)1221 3^<f A>oHl 333*r -^3-2-5. Sfe 3*1. 

3^ 15. 

3<33 71-^ 711 S-tMl TFT* Tll^l-fe TFT 7115: ^34, 3"7l TFT3°)1 ^S-f 1 S #7] ^)S.^«H| #-Fr# 
^sRr £t*Hr 1W» 7fl2^ yHHf 7)12 ^-3 oil slsfl $43 1k% 3*1 Tils >S-^o|) oj^Ai, 

371 TFT Tils 3-3 £fe 37I t3Y Tils ?3°1H. 4^2] 7i)^i- i^-s>^ 4i32l sie-i- 3-71 3"33 7l-¥- x|| a 
21 3^ £ 371 7fls.#al s)-^o|) ^q.^ ^fls. £fe 37I ^«33 71^- Tfla^l $3*Rr #3-S- 2. 

51* S-3^S *Rr t3 3*1 7112: 311. 

3^ 16. 

tt* 3*1 3"?H1 5a<H^1. 
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t% 4a#4 ^*Hr 4l$ 7]* 4a#4 $#*Hr #4$; 

*dfM- #* «JHM* 43-^-g- #7] 4 121 *d^#4 ^#*Kr #4$: 

#7] ^ 4s.%4 #f r wr ^t}^ 42$ *d^%~d: #7l t# 4a##4 *§#*Hr #4% 
$7] 4i$ *d^$- W 42$ ^% ^$ ^s. ^# 43.3. o^xlJL, 

$-^r$ ^WHr ±^$ 4€°1 #7l 4S-3- <>}^°1$. #7l *d^#4 *3#£U, l-^7> 4 

*$ 474 $n $7} -§}-# 43.% S #7l *d^#4-*l *§#*lfe s-^J^s. sfe <£# #*1 42 <£D. 

#7*J 17. 

42 #1H SH*1, 

t# 4s.%-4 ^§*f^ 412} *£<&^ 7)^- 4a#4 ^«Hr #4$-, 

#* ##*l-fe t# 43.%& $7] 4i$ 3^#4 ^*Rr #4$-, 
W >£# 4s.%-4 *d-ff-« ^sKr 42$ ^d^* #7l t# 4a##4 ^«Hr #4* s^fui, 
$7] 4i$ #7l 422) f'S] ^q-^. ^.tgAj oiJjLoi*]:^ 

#7l J^3# 43.3. o]^-o]^ #71 ^£4*1 Ji«>> fl£ ^#<>U, # 7 | 43.3. °W°]x}$= #7l ^ 

*#4 #71 u< #71 cf= ^34*1 iLo> SL-SHf $ ^#cl5L 3#5|fe a 

$S>-3 Sfe t# #*] 42 

^T 1 * 18. 

■£##*] >|2 #<34 5SW*1. 

TFT* ^#7]-?- 4a#4 42*Br #4$; 

%<£^-ir #71 TFT7> #^4 423te #7] 2^ 71^- 43.^4 ^#5>fe ^T^. 

4fi*4 ^5*}^ 4i2] #?i *i<a##4 watfe #4$-, 

#* ##*fe tttf Jfla** #71 4i$ *d^§-#4 <§#*Rr #42]-, 
#71 u d-# 4s#4 ^d^» ^-g-sHr 4221 *d^#£ #71 "fr# 4a^#4 ^#*Rr #4* 
#7] 41^1 ^<3# 4 as. «l-f-<H^3i. 

#71 4221 *d^£ 7fls . S ol^o^JL, 

#71 TFT 42 ^ ^ #71 ^<a# ^# ^4^1, ^21 4^-1- i^SRr i^2l 4^0] ^J- 7 | ^^a^ 7] « 

21 #-?• ^ #71 t# 4s.#2i *V-¥-4 «P1€ ^°1£ *l-M-2l 4a £fe #7) ^^#71-!?- 4a4*l *§^sU. 

#71 4121 ^d^^-g- ^21 4^4 2l«ll #71 *J3^2l l-^#4 %^$Tr ^±3. SRr t# #^1 4 

2#^. 
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19. 

42: »^°\] SH-M. 
TFT» 71^- 43.^*} ^N*H± cfTflfif, 

^* B «J-#*m *l|s.** ^7) Tfl l^ #^HH1 tt**h 

alia] *s.s. ol^^JJ, 

^7) TFT 7112 3^ Efe #7] 4^21 7fl^# ±%£\ Bfl^O] ^-71 *i<3^ 71-?- 7flS 

21 « -S-71 7))S.t2l SHf-ofl «pl^ ^<H£ *mSJ 7))S. SLfe ^"71 *J<^ 7)if 7flS7H ^^S] Jl, 



^ V 7l 711221 *1 



2 fMl. 



^#-8: 4^21 7^o\] *\n $7] *J<a#2] £3"»MM ^3-2.3. *Kr 7)1 

i<2 1 




/\ S6! (3) 



»£(2) \ 
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